Biomimetic electrical stimulation induces rat bone marrow mesenchymal stem cells to differentiate into cardiomyocyte-like cells via TGF-beta 1 in vitro.
Electrical conductance is one of the factors of the microenvironment of cardiomyocytes, and electrical stimulation (ES) has been shown to modulate the differentiation of bone marrow-derived mesenchymal stem cells (BMSCs) toward a cardiomyogenic fate. Transforming growth factor-beta 1 (TGF-β1) stimulates the cardiomyogenic marker expression in BMSCs. Herein, we promoted the differentiation of BMSCs into cardiomyocyte-like cells using ES to confirm if TGF-β1 mediates this event in vitro. ES increased protein levels of TGF-β1 in BMSCs, and this effect was better than that observed with 5-azacytidine (5-Aza). The effect of ES on promoting cardiomyogenic marker expression in BMSCs was enhanced by TGF-β1. Furthermore, the protein expression levels of Connexin43 (Cx43) and Alpha-actinin 2 (ACTN2) induced by ES in BMSCs were significantly decreased by pirfenidone. These results show that ES promotes cardiomyocyte-like cells differentiation in rat BMSCs and is possibly mediated by TGF-β1 in vitro.